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(57) ABSTRACT

The invention concerns a device for determining an analyte 1n
a liquid sample, comprising: a) a gripping support (1); b) first
capillary diffusing means (2) integral with the gripping sup-
port (1) comprising a downstream zone (2a) accessible to
external observation; ¢) a set of predetermined reagents for
detecting and/or quantifying the analyte; d) a member for
collecting (4) the liquid sample mounted on the support (1).
The mvention 1s characterized 1n that the member for collect-
ing (4) the liquid sample 1s mounted mobile or fixed on the
support; second capillary diffusion means (41) extends from
a zone collecting (41a) said sample, to a zone transferring
(41b) the latter; and an upstream zone (2b) of said first cap-
illary diffusion means (2) 1s arranged to be urged temporarily
to constitute continuous capillary tlow with the second diffu-
sion means (41) transierring zone (41b), when the collecting
member (4) 1s 1n the retracted position.

11 Claims, 2 Drawing Sheets
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DEVICE FOR DETERMINING AN ANALYTE
IN A LIQUID SAMPLE

This nonprovisional application claims the benefit of PCT/
FR99/01380filed Jun. 10, 1999 and FR98 08480 filed Jun. 30,

1998 1n France.

The present invention relates to a device for determination
of an analyte present 1n a liquid sample.

The term “analyte” 1s itended to mean any chemical,
biochemical or biological entity which it 1s desired to deter-
mine, that 1s to say 1dentily or detect, and/or quantitatively
analyze and/or measure.

By way of preference, and not exclusively, the present
invention will be introduced, defined and described with ret-
erence to the determination of a biological entity, in particular
a hormone, for example the hormone HCG which makes 1t
possible to detect the condition of pregnancy 1n a woman.

The term “liquid sample” 1s intended to mean any sample
in which the analyte 1n question 1s 1n solution or suspension,
as 1t 1s directly applied or treated by the determination device
which will be discussed below. This liquid sample may 1tself
have been obtained from a withdrawal or other sample con-
taining the analyte, for example a bodily fluid, by physical
and/or chemical and/or biological treatment. This means, 1n
particular, that the dissolving or dispersing medium corre-
sponding to the liquid sample 1s not necessarily aqueous.

In accordance with FIGS. 8 and 9 of document EP-A-0 291
194, a device for determination of an analyte, 1n particular for
the determination of the HCG hormone, and which corre-
sponds to the following general description, has been
described.

A device of this type comprises:

a) a support to be gripped, which 1s 1n kit form, comprising,
an opening at one end for the passage of the second capillary
diffusion means which will be discussed below, protruding
from the end of the kit and having a zone for collection of a
liquid sample; on the opposite side from the take-up compo-
nent, this kit includes a window registered with at least the
downstream zone of the first capillary diffusion means which
will be discussed below;

b) said first means for capillary diffusion in a reference
direction and sense, integral with and fixed in the support to
be gripped, comprising a downstream zone which 1s acces-
sible to external observation, by virtue of the atorementioned
window registered with said downstream zone;

) a set of predetermined reagents for the detection and/or
quantitative analysis of the analyte, comprising:

a first reagent comprising a visible and/or mensurable
marker, this first reagent being arranged 1n the free state
in an upstream zone of the first capillary diffusion
means;

and a second reagent, fixed, that 1s to say immobilized, in
the downstream zone of the first capillary diffusion
means, for direct or indirect capture of the first reagent;

d) said second capillary diffusion means having the shape
of a rigid stick, mounted and integral with the support to be
gripped 1n such a way as to permanently establish, 1n the kat,
capillary flow continuity, from the collection zone of the
second capillary diffusion means to the upstream zone of the
first capillary diffusion means, then from the latter to the
downstream zone of the first capillary diffusion means,

¢) and a removable cap, for protection of the projecting part
of the second capillary diffusion means, and more precisely
its collection zone.

The way in which the device described above functions can
be deduced from the following description.
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The user removes the cap, then places the liquid sample, for
example a stream of urine, in direct contact with the collection
zone of the second capillary diffusion means. The liquid
sample firstly migrates, in the reference direction, toward the
upstream zone of the first capillary diffusion means, 1n which,
on the one hand, 1t entrains the first reagent and, on the other
comprising an end zone for collecting the liqmd sample,
protruding out of the kat; the kit also comprises, at the oppo-
site end to a part allowing it to be handled, a window 1n
register with the downstream zone of the first capillary diffu-
sionmeans; the moving member can be moved with respect to
the supportto be gripped, from a starting position in which the
liquid sample collection zone of the moving member can be
brought into contact with this sample, and 1n which the win-
dow 1n the kit 1s concealed by the supportto be gripped, out of
the support to be gripped, into an 1rreversible retracted posi-
tion 1n which the aforementioned collection zone 1s contained
and wholly incorporated in the support to be gripped, and 1n
which the window of the kit 1s in register with that of the
support to be gripped, which makes the downstream zone of
the first capillary diffusion means accessible for viewing.

Although this 1s not expressly described i document
WO-A-97/26 083, the aforementioned device requires a
removable means for protecting the collection zone of the
second capillary diffusion means when the moving member 1s
in the starting position 1n which the collection zone protrudes
out from the support to be gripped. This 1s because, bearing 1n
mind the additional means provided, on the one hand, on the
moving member or kit, for example notches and, on the other
hand, on the support to be gripped, for example tabs fully
engaging in the aforementioned notches, the retracted posi-
tion 1s 1rreversible, as stated above.

The way 1n which the aforementioned device works can be
deduced from 1ts structure:

the means protecting the collection zone 1s removed, to

obtain a device ready for use, with 1ts collection zone
protruding,

once the liquid sample has been collected, the moving

member 1s brought ito the retracted position, hand,
structural, that 1s to say permanent capillary flow conti-
nuity of the hiquid sample from the second capillary
diffusion means to the first capillary diffusion means.

In both instances, 1t 1s necessary to provide a removable
means for protecting the collection zone of the second capil-
lary diffusion means 1n 1ts starting position, that 1s to say in the
position 1n which it protrudes for taking the liquid sample.

The subject of the present mvention 1s a device like the
alorementioned one that makes 1t possible to dispense with
the additional removable means for protecting the liquid
sample collection zone while at the same time 1solating this
zone from the outside of the device while the device 1s not 1n
use, that 1s to say being used or set for taking a liquid sample,
then reading the result regarding the analyte.

In accordance with the mvention and with respect to docu-
ment EP-A-0 291 194, the device comprises a member for
taking up the liguid sample, to which 1s secured the second
capillary diffusion means, to the exclusion of the first capil-
lary diffusion means. This take-up member 1s mounted so that
it can be moved relative to the support to be gripped, for
cxample 1n translation, between two extreme positions,
namely:

one which protrudes from the support to be gripped, 1n

which, on the one hand, the liqud sample collection
zone belonging to the second capillary diffusion means
can be brought into contact with this sample, outside the
support to be gripped and, on the other hand, a transfer
zone of the second capillary diffusion means, at the
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opposite end to the collection zone, 1s not 1n capillary
flow continuity and 1s therefore i1solated from the
upstream zone of the first capillary diffusion means,

and the other which 1s retracted with respect to the support
to be gripped and 1n which, on the one hand, the transfer
zone of the second capillary diffusion means 1s, remov-
ably or temporarily, 1n capillary flow continuity with the
upstream zone of the first capillary diffusion means and,
on the other hand, the collection zone of the second
capillary diffusion means 1s contained in the support to
be gripped.

In consequence, by comparison with documents EP-A-0
291 194 and WO-A-97/26083, the device according to the
invention 1s characterized by the dissociation of the two cap-
illary diffusion means and by the possibility of temporarily
1solating these two means with respect to the capillary flow of
the liguid sample.

What 1s more, by comparison with document WO-A-97/
26083, the device according to the invention 1s characterized,
aside from all of the predetermined reagents chosen for
detecting and/or quantifying the analyte, 1n that the first cap-
illary diffusion means remains on the same side as the support
to be gripped, and that the take-up member 1s therefore essen-
tially concerned with taking the liquid sample.

The solution according to the mvention also atfords deci-
stve advantages.

The possibility of 1solating the two capillary diffusion
means from the tlow of liquid makes 1t possible to separate
and to sequence the actual sampling and the reaction or reac-
tions required for detecting and/or quantilfying the analyte,
namely makes 1t possible to take said sample before or after
performing the reactions.

This 1s important 1n order to avoid starting the required
reaction or reactions before having allowed a maximum or
optimum amount of liquid sample for analysis to be taken.

Moving the second capillary diffusion means some dis-
tance away from the first capillary diffusion means makes it
possible, for a given device length or size, to have a larger
length available for collecting the liquid sample, when said
device 1s 1n the protruding position.

A device according to the invention can be used with any
sort of reagents predetermined on the basis of the relevant
analyte 1n the liquid sample, on the one hand, and the oper-
ating protocol adopted for the determination, on the other
hand.

The term reagent 1s mtended to mean any chemical, bio-
chemical or biological entity capable of binding with the
analyte and/or another reagent.

The term “bind” or “bond” 1s intended to mean any strong,
bond, for example a covalent bond, or weak bond, for
example of the antigen/antibody or avidin/streptavidin type.

Preferably, but not exclusively, the reagents in question
according to the invention are biological entities, of the liquid
or antiligand type, this being with respect to the analyte or
another reagent of the biological type. This category com-
prises reagents such as antibodies, antigens, haptens, avidin/
streptavidin, as well as peptides, proteins and polynuclotides.

By way of example, the first and second reagents are
respectively two i1dentical or different specific monoclonal
antibodies directed against the analyte.

The term “marker” 1s mntended to mean any physical,
chemical, biochemical or biological entity directly or indi-
rectly making 1t possible to determine the first reagent, in
particular when 1t 1s bound directly or indirectly to the ana-
lyte. A marker of this type, known per se, may for example be
an enzyme or alternatively metallic particles, for example
gold particles, obtained for example from colloidal gold.
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According to the invention, the first reagent 1s deposited on
the second capillary diffusion means, 1n particular down-
stream of the collection zone of the take-up component, or
alternatively the first reagent 1s deposited on the first capillary
diffusion means, 1n particular downstream of the upstream
zone of said first means, but upstream of the downstream zone
accessible to external operation.

In a manner which i1s known per se, the set of reagents
which are predetermined on the basis of the analyte and the
determination protocol may be implemented according to a
variety of formats:

according to a sandwich format, the first and second
reagents being predetermined to bind respectively and
specifically with the analyte, for example on two 1den-
tical or different epitopic sites of the analyte, when 1t
consists of a biological molecule;

according to a competition format, the first reagent or the
second reagent being predetermined 1dentically with or
in similar fashion to the analyte, to bind with the other
reagent, 1n competition with the analyte.

Furthermore, 1n the case of an analyte consisting of a
biological entity comprising two ligands, which can bind
respectively with the first reagent and a third reagent, the
latter 1s deposited in the free state on a porous support, 1n the
case 1n point the second capillary diffusion means or the first
capillary diffusion means, at a point functionally upstream of
the downstream zone of the first diffusion means. The second
reagent 1s also predetermined 1n order to capture the third
reagent.

In order to check that the reaction or reactions needed for
the determination of the analyte have actually taken place,
another reagent predetermined to bind directly or indirectly
with the first reagent 1s fixed 1n a zone which 1s adjacent to but
downstream from the downstream zone of the first diffusion
means, this adjacent zone also being accessible to external
observation.

By way of example, the first reagent comprises a particu-
late marker, for example, gold particles, which are visible
and/or measurable directly when 1t 1s concentrated in the
downstream zone of the first diffusion means.

The present invention will now be described with reference
to the appended drawings, 1n which:

FIG. 1 1s a perspective representation, with partial cut
away, when the take-up component 1s 1n the protruding posi-
tion, of a device according to a first embodiment of the inven-
tion;

FIG. 2 represents the device represented in FIG. 1, 1n

longitudinal and vertical section, when the take-up compo-
nent 1s 1n the retracted position;

FIG. 3 represents a perspective view, when the take-up
component 1s in the protruding position, of a device according
to a second embodiment of the invention;

FIG. 4 represents an exploded perspective view of the
device represented tin FI1G. 3, when the take-up component 1s
in the retracted position;

FIG. 5 represents a view in longitudinal and horizontal
section of the device represented 1n FIG. 4, when the take-up
component 1s 1n the retracted position;

FIG. 6 represents a view 1n cross section, level with the
component 4256 for holding the stick 41 in position, of the
device represented in FIGS. 4 and 5;

FIG. 7 represents an exploded view of the first capillary
diffusion means, i1dentical for the two embodiments of the
invention, and employed 1n the same position, as shown 1n
FIGS. 1 and 2 in particular.
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According to FIGS. 1 and 2, a device according to the

invention cComprises:
a support 1 to be gripped, which 1s 1n the form of a kit and
comprises, at a distal end, an opening 1¢ for the take-up
component 4 described below to pass through into the
protruding position, and on the opposite side from this
end, a window 1d registered with at least one down-
stream zone 2a of the first capillary diffusion means 2
described below;
the first of the two capillary diffusion means having the
form of a multilayer wad, integral with the support 1 to
be gripped and comprising the downstream zone 2a
which 1s accessible to external observation; this first
means 1S more particularly represented 1n an exploded
view 1n FIG. 2, and will be described in more detail
below;
a set ol reagents predetermined for the detection and/or
quantitative analysis of the analyte, comprising at least
a first reagent 31, comprising a visible and/or measur-
able marker, this first reagent being arranged in the
free state on the first diffusion means 2, 1n particular
downstream of the upstream zone 256 which will be
discussed below:

and a second reagent 32, fixed in the downstream zone
2a of the first diffusion means 2, for the direct or
indirect capture of the first reagent;

another reagent 33, predetermined to bind with the first
reagent 31 and fixed 1n a zone 2c¢, adjacent to but
downstream of the atlorementioned downstream zone
2a of the first diffusion means 2, this adjacent zone
also being accessible to external observation, for
example with the same window 1d of the kat 1;

a component 4 which 1s mtended to take up the liquid
sample and 1s mounted removably on the support 1, or
vice versa; this component 4 includes a second means 41
for capillary diffusion, in the same direction and the
same sense 60 as those determined by the first capillary
diffusion means 2: this second means 41 extends from
the zone 41a for collection of the sample to be zone 415
for transter of the latter; this take-up component 4 can be
moved and be translated, relative to the support 1 to be
gripped, between two positions, namely one (ci. FIG. 1)
which protrudes with respect to said support to be
gripped, 1n which the collection zone 41a can be brought
into contact with the liquid sample, outside the support
to be gripped, and 1n which the transier zone (415) 1s not
in capillary tlow continuity with and 1s therefore 1solated
from the upstream zone (2b) of the first capillary difiu-
ston means (2), and the other which 1s retracted (ci. FIG.
2), 1n which the collection zone 414 1s contained 1n said
support to be gripped, and 1n which the transfer zone
(41b) of the second capillary diffusion means (41) 1s,
removably, that 1s to say temporarily, in capillary tlow
continuity with the upstream zone (256) of the first cap-
illary diffusion means (2); this explains the fact that the
take-up component 4 and the support 1 to be gripped are
clongated in the translation direction.

In correspondence with the general structure described

above:

the upstream zone 25 of the first capillary diffusion means
2 1s designed to come removably or temporarily into
capillary tlow continuity with the transier zone 415 of
the second capillary diffusion means 41, when the take-
up component 4 1s 1n the retracted position, and to be
1solated from the same capillary flow with respect to the
same transier zone 415, when the take-up component 4
1s 1n the protruding position;
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and the first reagent 31 1s deposited 1n the free state on the
first diffusion means 2, as described above, 1n a zone 2a
downstream of the upstream zone 2b; of course, how-
ever, the first reagent may be deposited directly 1n the
upstream zone 2b of the first capillary diffusion means 2,
or else directly on the second capillary diffusion means
41.

In order to actuate the displacement of the take-up compo-
nent 4, as shown in FIG. 2, the support 1 to be gripped
includes a longitudinal slideway 5, whose shape 1s adapted to
the path along which said component 4 moves, and the latter
includes a manual control component 6 passing through this
slideway. The travel of the component 6 in the slideway 5
determines the two extreme positions of the take-up compo-
nent 4, and as shown 1n FIG. 2, has a length greater than the
length of overlap of the transfer zone 415 of the second
capillary diffusion means 41 and the upstream zone (256) of
the first capillary diffusion means, when the device 1s 1n the
retracted position.

As shown more particularly by FIG. 7, the first capillary
diffusion means 2 1s obtaimned by assembling a variety of
sections or pieces, themselves fixed on a transparent plastic
band 28, and 1n permanent capillary tflow continuity once they
have been assembled together.

According to FIG. 7, and in the sense and direction 60 of
the capillary tlow, further to the transparent band 28, the first
capillary diffusion means 2 includes:

a first section 21 of relatively high porosity, for example

made of cellulose, with a pore size of between 2 um and
50 um, designed to come 1nto capillary flow continuity
with the transfer zone 415 of the second capillary diffu-
sion means 41; 1t 1s this section which constitutes the
upstream zone 25 of the first diffusion means 2;

a section 22 consisting, for example, of glass fiber, having
a pore size of between 2 um and 500 um, on which the
first reagent 31 1s deposited 1n the free state;

a section 24 of relatively low porosity, for example con-
sisting of nitrocellulose, with a pore dimension of
between 1 um and 30 um, including both the down-
stream zone 2a 1n which the second reagent 32 1s fixed
and the adjacent zone in which the other reagent 33 1s
fixed, these two zones being accessible to external obser-
vation through the window registered 1d of the kat 1;

a section 27, consisting for example of cellulose, having a
pore dimension of between 2 um and 50 um, for the
reception by absorption of all the liquids which have
flowed over the first capillary diffusion means 2, beyond
the downstream zones 2a; this reception section 1s there-
fore integral with the support 1 to be gripped, and
arranged downstream of and 1n capillary flow continuity
with the downstream zone 2a of the first capillary diffu-
sion means 1.

The device according to FIGS. 3 to 5 has the same general
structure as the one defined above. The same numerical ref-
erences 1dentify parts or components which have the same
function as that described with reference to FIGS. 1 and 2.
Only the following differences will be described below.

The take-up component 4 comprises a carriage 42 for sup-
porting the second capillary diffusion means 41, contained in
the kit 1 or support to be gripped. The latter and the carriage
42 include means for guiding said carriage as it moves, these
means being more particularly visible 1n FIG. 6, and consist-
ing of two slideways 45 and 46 corresponding to the kit 1, one
being an upper slideway and the other being a lower slideway,
and the two being aligned, and of two corresponding ribs 43
and 44 corresponding to the carriage 42 and sliding in the
slideways 45 and 46, respectively.
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The second diffusion means 41 1s 1n the form of a relatively
rigid stick, and the carriage 42 includes a rear stop 42a rela-
tive to the sense in which said carriage moves, and a compo-
nent 425 for holding the stick 41 1n position and 1s 1n the form
of a ring.
The kit 1 also incorporates a means 47 for actuating the
carriage 42, with a manual control 48. More precisely, the
actuation means 47 comprises a hairpin-shaped semirigid
band 49, one branch 49q of which has a component 4 to be
gripped on its outer face, and the other branch of which has an
end joined to the carnage 42. In correspondence, the kit 1
comprises a path 50 which 1s intended for guiding and pulling
the band and 1s also shaped as a hairpin, and on the other hand
a window 1/ which 1s designed for the passage of the compo-
nent 48 to be gripped, and whose length 1s adapted to the
displacement travel of the take-up component 4. As clearly
shown by comparing FIGS. 4 and 5, this travel 1s far longer
than the length of overlap of the transier zone 4156 of the
second capillary diffusion means 41 and the upstream zone 25
of the first capillary diffusion means 2, when the device 1s 1n
the retracted position.
In consequence, when the component 48 to be gripped 1s
pushed toward the proximal end of the kit 1, as shown 1n FIG.
3, the band 49 moves 1n the guide path 50 and pushes the
carriage 42 toward the position in which the take-up compo-
nent 2 protrudes. In the reverse sense, the carriage 42 1s
moved to the position in which the take-up component 4 1s
retracted.
As also shown by FIGS. 4 and 5, the first capillary diffusion
means 2 1s clamped and held mside the kit, between ribs 1e
extending parallel to the direction 60 of the capillary flow.
The way 1n which a device according to the invention
operates can be derived from the preceding description:
initially, that 1s to say before use, the take-up component 4
1s 1n the retracted position (cif. FIGS. 2 and 4), so that the
kit 1 1s a closed entity, with the exception of the window
1d; in the case 1n FIGS. 1,1t 1s a tlap 61, integral with the
proximal end of the take-up component 4, which closes
the opening 1¢; and in the case of FIGS. 4 and §, 1t 1s the
opposite end of the semirigid band 49 from the carriage
42 which closes the opening 1c¢ (ct. FIG. 5);

by means of the control component 6 or 48, the user brings
the take-up component 4 into the protruding position, 1n
which a flow or liquid sample containing the analyte 1s
brought into contact with the collection zone 41a;

using the same hand, the same take-up component 1s
returned 1nto the retracted position, with the opening 1c¢
being closed, as described above;

it 1s only 1n the latter position, without further intervention

by the user, that the liquid sample migrates successively
from the second capillary diffusion means 41 to the first
capillary diffusion means 42, and from upstream to
downstream on the latter; the reactions generated by the
reagents which have been described above take place;
the result 1s accessible to external observation through
the window 14, for example with the naked eye;

the determination device, which 1s a single-use device, can

then be disposed of, in the retracted position in FIGS. 2
and 4.

According to FIG. 5, 1in relation to the sense of observation
through the window 14, 1t will be observed that the transier
zone 415 of the second capillary diffusion means 41 comes
below the upstream zone 25 of the first capillary diffusion
means 2, when the take-up component 4 is 1n the retracted
position, and this promotes the capillary flow at the junction
between the two capillary diffusion means 2 and 41, when the
take-up component 4 1s 1n the retracted position.
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The invention claimed 1s:

1. A device for determination of an analyte 1n a liqud
sample, comprising;:
a) an elongated support to be gripped extending along a
reference direction having a proximate gripping zone
and a distal portion away from said gripping zone;

[l

b) a first means for capillary diffusion 1n said reference
direction, integral with the support to be gripped, com-
prising a downstream zone which 1s accessible to exter-
nal observation, and an upstream zone opposite to said
downstream zone along said reference direction;

¢) a movable member movably mounted inside said sup-
port along said reference direction, for taking up the
liquid sample, comprising a second means for capillary
diffusion extending 1n said reference direction having a
distal collection zone for collecting said sample, and a
proximal transfer zone opposite to said distal collection
zone along said reference direction, said movable mem-
ber being mounted on said support so that it can move
between a protruding position and a retracted position,
wherein:

in the protruding position, the distal collection zone of
the second means for capillary diffusion protrudes
from the distal portion across an opening of said sup-
port to be brought 1into direct contact with said sample
at said distal portion of said support, and 1n which the
transier zone of the second means for capillary difiu-
sion remains inside said support and 1s 1n capillary
flow discontinuity with, and away from, the upstream
zone of the first means for capillary diffusion,

and 1n the retracted position, the transter zone of the
second means for capillary diffusion 1s in capillary
flow continuity, mside said support, with the first
means for capillary diffusion, and in which the col-
lection zone of the second means for capillary diffu-
s10n 1s contained 1n said distal portion of said support,
leaving said opening across said support iree of said
second means for capillary diffusion;

d) means for opening and closing said opening in said
support, respectively 1n the protruding and retracted
positions ol said movable member;

¢) a set of predetermined reagents for at least one of detec-
tion and quantitative analysis of the analyte, comprising

a first reagent comprising a marker, being arranged 1n the
free state on any one of the first and the second cap-
illary means for capillary diffusion in a functional
location upstream of the downstream zone of the first
means for capillary diffusion, and

a second reagent, fixed in the downstream zone of the
first means for capillary diffusion, for direct or indi-
rect capture of the first reagent.

2. The device as claimed 1n claim 1, wherein the first
reagent 1s deposited on the second means for capillary diffu-
sion downstream of the collection zone.

3. The device as claimed in claim 1, wherein the first
reagent 1s deposited on the first means for capillary diffusion
downstream of said upstream zone.

4. The device as claimed 1n claim 1, wherein the support to
be gripped 1s 1n the form of a kit which, at one end, comprises
an opening for the movable member to pass through 1nto the
protruding position, and on the opposite side from said end, a
window registered with at least the downstream zone of the
first means for capillary diffusion.

5. The device as claimed 1n claim 1, wherein the support to
be gripped includes a slideway whose shape 1s adapted to the
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path along which the movable member moves, and said mov-
able member includes a manual control component passing
through said slideway.

6. The device as claimed 1n claim 1, wherein the movable
member can be moved and be translated relative to the sup-
port to be gripped, and said movable member and said support
are elongated in the translation direction.

7. The device as claimed 1n claim 1, wherein the first means
tor capillary diffusion includes two separate sections, in per-

manent capillary tlow continuity, including a first section of 10

relativity high porosity, designed to come removably into
capillary tlow continuity with the transfer zone of the second
means for capillary diffusion, and a second section of rela-
tively low porosity, including said downstream zone.

8. The device as claimed 1n claim 4, wherein the movable
member comprises a carriage for supporting the second
means for capillary diffusion, the kit and the carriage includes
means for guiding said carriage as it moves, and the kit
incorporates a means for actuating said carriage, with manual
control.

15
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9. The device as claimed 1n claim 8, wherein the second
means for capillary diffusion 1s 1n the form of a stick, and the
carriage includes a rear stop relative to the direction of move-
ment, and a component for holding said stick in position.

10. The device as claimed 1n claim 8, wherein the actuation
means comprises a hairpin-shaped semirigid band, one
branch of which has a component to be gripped on its outer
face, and the other branch of which has an end joined to the
carriage, and wherein the kit comprises, on the one hand, a
path which 1s intended for pulling the band and 1s also shaped
as a hairpin, and on the other hand a window which 1is
designed for the passage of the component to be gripped, and
whose length 1s adapted to the displacement travel of the
movable member.

11. The device as claimed in claim 4, wherein the first
means for capillary diffusion 1s clamped and held inside the
kit, between ribs extending parallel to the direction of the
capillary flow.
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